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Introduction 
Micronutrient malnutrition diminishes the health and productivity of over half of the world’s population, 
impacting primarily on the well-being of women, infants and children. Biofortification is the process of 
breeding new varieties of staple food crops with increased mineral and vitamin concentration [1]. Potato is 
the world’s third most important food crop and its production is expected to double in the next several 
years. Already an important source of energy, vitamins, minerals, and protein of high biological value, its 
significant, heritable variation for micronutrient concentration, low concentration of phytates, and high 
vitamin C make it a promising crop for biofortification [2]. While population improvement is under way at 
the International Potato Center (CIP) to develop biofortified varieties as components of the diet in targeted 
African and Asian countries, a concept of improved variety mixtures with complementary nutritional 
characteristics is under study in the Andes where diversity of landrace potatoes is high. X-ray 
fluorescence spectrometry (XRF) technology can offer research breeding programs potential for 
estimating iron (Fe) and zinc (Zn) concentration of thousands of genotypes within relatively short time-
frames (e.g., for selection purposes between harvest and planting the next season) and at low cost [3]. 
 
Materials and Methods 
For calibration development and validation procedure, a collection of in total 113 potato samples with large 
variation for Fe and Zn concentration determined by the reference method inductively-coupled plasma-
optical emission spectroscopy (ICP-OES) was obtained from six locations in Peru: Huancayo, La Victoria, 
La Molina, Huanta, Pataz and Arequipa. For calibration development 68 samples were used and the 
remaining 45 samples not included in the calibration data set were used for validation of developed 
calibration model. All samples were peeled, freeze dried and milled before the analysis. 
 
Results 
The 68 calibration samples ranged from 8 to 36 mg/kg for Fe and 5 to 35 mg/kg for Zn. The standard 
errors of the calibration developed (SEC) were 2.68 mg/kg for Fe and 1.90 mg/kg for Zn with R² of 0.87 
and 0.93, respectively (Table 1). In validation, the standard errors of prediction (SEP) were 2.03 mg/kg for 
Fe and 1.47 mg/kg for Zn with R² of 0.86 and 0.95, respectively (Table 1). 
 
Conclusion and Perspectives 
XRF calibrations developed to estimate Fe and Zn allow accurate, fast and cost-effective analysis of Fe 
and Zn in potato samples. They provide a new, more rapid and economical way to estimate mineral 
concentrations for timely decision-making in the course of breeding potatoes for increased micronutrient 
density. 
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